Effect of borneol on cytochrome P450 3A enzyme and midazolam pharmacokinetics in rats.
Borneol is a commonly used herbal medication in China and Japan. Previous studies have indicated that borneol could reduce the plasma concentrations of oneself and concomitant drugs, and its first-pass metabolism could be catalyzed by the cytochrome P450 3A (CYP3A) enzyme as well. The impact of borneol on CYP3A activity and efficacy in influencing the pharmacokinetics of co-administrated drugs is currently unknown. Therefore, the purpose of the current study is to investigate the effect of borneol on CYP3A enzyme in vivo. After treatment with borneol twice daily for 3 days, rat liver microsomes were exposed to probe substrates to determine CYP3A enzyme activity, protein, and RNA harvested using microsomal testosterone 6β-hydroxylation as a marker of enzyme activity. To verify the result, the effect of borneol on the pharmacokinetics of the CYP3A model substrate midazolam was further examined. The results showed that borneol treatment had increased CYP3A expression at the mRNA, protein, and activity (testosterone 6β hydroxylase activity) level in rat liver microsomes. In addition, borneol accelerated the metabolism of midazolam, which was consistent with the enhancement in CYP3A metabolic capacity. The hepatic clearance (Cl) of midazolam injected via the caudal vein in rats following borneol co-administration was higher; however, the area under the curve (AUC0-∞) was lower than the solvent. Hence, it was proposed that borneol could increase the metabolic activity of the CYP3A enzyme, which might cause drug-drug interactions in humans when using Chinese herbal or Western medicine with borneol.